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ABTOpCKDe CBMAeTe/lbCTBO CCCP 



(54) yCTPOtfCTBO fl/lH BbinPAB/lEHUR 
OBCAflHOfl KO/lOHHbl 
(57) l43o6peTeHne otmocmtca k He(|>T»Hoii m 
ra30BOw npoM-CTM w npeAH33H3seH0 a/isi bw- 
npaBneHna o6c3Ahow ko/iomhw (OK). Ue/ib - 
noBbiiueHne. H3Ae>KH0CTM pa6oTw ycip-ea 33 
CMeT npeAOTBpsmeHwn ero 33KnMHHBaHM« b 
CKBaxwMe npw OAHOopeMeHHOM skohomwm 
SHepropecypcoB 3a CMeT o6ecneveHM» B03- 
moxhoctm yMeHbiueHMji Kpymmero MOMema. 
J\n* 3Toro Kopnyc (K) 1 ycTp-B3 mmcct kohmmc- 
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KO/ibueBOfl na3 2 w paAwa/ibHwe na3bi 10. flo- 
c/ieAHwe mmciot b nonepeMHOM ceMenwn K 1 
paBHOMepno M3MeH«K)iuyK)Cfl r/iy6uHy a/ia pa- 
Ana/ibHoro nepeMeiueHun po/imxob (P) 5 ti 6. 
Koropwe pa3Meu4enu o na3ax 10 c bo3mowho- 
CTbio paAwanbHoro nepeMeuieHMfl. B xonbuc- 
bom na3y 2 noc/iGAooaTG/ibHo c 

B03MO)KHOCTblO BpaiUCHWJ? OTHOCMTG/lbHO npO" 

AonbHoii bcu K 1 ycTaHOBneHW xo/ibua 3. 4 m 8 
c nasaMM 9 na o6pameHHbix Apyr k APyry no- 



BepxHocTflx. rAe pacnonowenbi Bbicrynw. /1/im- 
na na30o xo/icq 3. 4 m 8 b nonepesHOM n/iocxo- 
ctm K 1 paBHa bg/immmhc paAnanbHoro 
nepeMeiAeHMw P 5 m 6. Me>KAy xo/ibuaMM 3. 4 
W 8 C BO3M0)KH0CTbK) opaiiieHnw Boxpyr CBoew 
ocm pa3Memen btopom p«a P 5 m 6. B c/iynae 
cMATnq OK Ha xaxoM-To ee ynacrxe no sceMy 
nepuMeipy aunpaBneHMe OK 6yAeT ocymecT- 

8/lflTbCfl HenOCpeACTOGHHO BCeMMMeTbipbMn P 

5 w 6. 4 M/i. 



H3o6peTeHvie othocmtch k hg^thhom m 
ra30BOM npoMbiuj/ieHHocTM. a mmghho k ycT- 
poiiCTBaM f\na Bbtnpao/ieHMH o6c3ahom xo/ioh- 

HU. 

Ue/ibK) M3o6peTeMn« na/ifleTCH noBwwe- 5 

HUG H3AOXH0CTM pa60TU yCTpOMCTB3 33 CM8T 

npeAOTopameHiifl ero 3ax/iMHMBaHMB o cKea- 

>KMHG npM OAHOOpGMeHMOM 3XOHOMMM 3HeprO~ 
pecypCOB 33 CMGT 066CnGHGHWn yMeHbUJGHMq 

KpyTfliucro MOMenTa. 10 

Ha <J)wr. 1 cxGMaTHMHO M3o6pa>KeHo npGA' 
naracwoG yCTpofiCTBo; na <1>mi\ 2 - pa3pc3 A-A 
na <fnr. 1; Ha (J)nr. 3 - paap63 6-6 Ha (Jmr, 1: 
na <J>mi\ 4 - TpacxTopwM ncpeMGiuennw ocgm 15 
Bpamennfl po/iHKOB, ncpexaTbiBaNDiuMxca no 

.CMHTOM M HGCMHTOM CTGHK3M 06caAHOM XO/IOH- 
Hbl. 

YCTpOWCTBO COCTOMT M3 unnnHApuHGCKoro 
UMeK>mero xoHMHecxyx} npnMyio u oGpaTHyio 20 
H3np3Bn«K3myK) Kopnyca 1. na HapywHOM no- 

oepXHOCTM KOTOpOrO BbinO/lHGH XO/lbUGBOM 

na3 2. rAe noc/ieAOBaTG/ibHO pa3MeiueHw um- 

ZIMMAPHMGCKIIG XOHbUa. BGpXHGG 3 M HM)KH6G 

4, MG)KAy KOTOpbIMM yCTaHOB/lCHW C B03M05K- 25 

HOCTbK) BpamGHUfl BOxpyr CBoeii ocm BepxHMM 

p«A pOnilKOO 5 M HMttHMM pj»A PO/IMXOB 6, CHa6- 
>KGHHb»X pa3MemGHMWMM B BGpXHGM M HMXHeM 
M3CTHX Ha MX TOpUOBWX riOBGpXHOCTflX BblCTy- 
H3MM 7. Mc>KAy BepXHMM M HMttHMM p«A3MM 30 

pomixoB ycTanoB/iGHo cpeAHGe uu/iMHAPMMe- 
cxog Konbuo 8. BepxHce 3. cpeAHGG 8 m hmjk- 

HGG 4 UMHMHAPMMeCKMe XOrtbU3 BWnOHHeHbl c 

na33MM 9 na o6pau;ennbix Apyr * APyry noaep- 
xhoct«x, rAe pacnonoxGHw Bbidynw 7 po/m- 35 
kob. Po/imkm 5 n 6 ycTaHOBncHbi b na3y 2 M 
paAnanbHbix na3ax 10 xopnyca. Ilaaw 10 xop- 
nyca mmgkjt b nonepeMHOM cgmghmm xopnyca 
paBHOMGpHo M3MGHflK3iuyK)cn r/iyGwHy OT Bbl- 
CTynoB 11 x BnaAMnaM 12 aha paAwanbuoro 40 
nepcMGLuenup ponnxoB. Konbua 3. 4 m 8 ycra- 

HOBHGHU C B03MO)KHOCTbK)BpaLUeHM« OTHOCM- 

Te/ibHo npoAO/ibHoii ocm xopnyca. a A^Mna 
na30B 9 xoncu o nonepeMHOM n/iocxocTn xop- 
nyca paBHa paAMa/ibHOMy nepcMemeMMK) po- 45 
/imxob. B xopnycc BbinonHen oceaoM Kanan 13. 



YcTpoMCTBO pa6oTaGT c/iGAyK)iaMM o6pa- 

30M. 

Yctpomctbo na xonoHHe 6ypM/ibHbix Tpy6 
cnycxa»OT b cxaa>xMHy m npw aoctm>kghmm mm 

BGpXHGM rpBHMUbl CMHTOrO yM3CTKa o6caAHOti 

ko/iohhu cnycx npcxpamawT. 33tcm OMGHb 

MGA/ieHHO BpaiA3K)T XO/lOHHy 6ypM/1bHblX 

Tpy6. Ec/im xonoHHa Tpy6 cbo6oaho BpamaeT- 
cn 3to yxaawaaGT Ha to. mto p»aw po/imxob 

BGPXHMM 5 M HM)KHMM 6 (<t>MI\ 1-4) eiAG He 
B3aMMOAeMCTByK)T CO CMHTWM ynaCTXOM 06- 
C3AH0M XO/lOHHbl. He3HaHMTG/1bHO yBe/IMHMB 

rny6MHy cnycxa ycTpoMCTBa. BHOBb apamaK)T 
xo/iOHHy 6ypvinbHbix Tpy6. AanbHeMUJMM cnycx 
yCTpowcTBa npcxpamaxoT b tom c/iyMae, ecnw 

npM BpaiAGHMM XO/IOHHW Tpy6 B03HMKaGT co- 
npOTMB/ieHMG GG BpatAGHMK). MTO CBMACTenbCT- 

sycT 06 ynopc pohmxob ycTpoiiCTBa b cmatwm 
ynacTOx o6caAHOM xo/iohhw. floc/ic 3Toro co- 
3Aax>T uupxy/isiuMK) npoMweoMHOM >kmaxoctm 
B CKB3)KMHG. xoTopan npoxoA^T MGpe3 OCCBOM 

xaHan 13 xopnyca 1 m nooie BwxoAa M3 Hero 
oMUBdeT po/imxm m cnoco6cTByeT mx oxna>KAe- 

HMK). RpM BpaiMeHMM XO^OHHbl 6ypM/lbHblX 

Tpy6 BpamaGTC» xopnyc 1 ycTpowcTea. npw 

3T0M pO/lMX, HaX0AflU|MMCfl BO BndAMHG 12 pa~ 

AwanbHoro naaa 10 xopnyca (<t>Mr. 4). oxasbisa- 

GTCP npM>X3Tb!M OAHOBpeMGHHO X CM«TOM 

CTeHxc o6c3ahom xoHOHHbi m Any paAManbHOro 
na3a xopnyca. B pesynbTaTe Mero npowcxoAMT 
ncpcxaTbiaaHWG po/iMxa no ynoM«HyTWM no- 

BepXHOCTBM 06C3AH0M KOHOHHbl M KOpnyCd yC- 
TpOMCT Ba . B TO >Ke BP6M« pO/lMX. 

pacno/io>xGHHbiH c npoTMBonono>KHOM CTopo- 
hu xopnyca 1. ynMpaeTcw b HecMOTyxo CTenxy 
o6caAHOM xonoHHu m nepexaTuaaeTCfl OAHO- 
BpeMGHHO no 3T0M nosepxHOCTM m AHy paAM- 
anbHoro na3a xopnyca. npM 3tom 
HanpaB/iGHMG nepexaTUBaHMB pohmxob m apa- 

lUeHMe. CBR33HH blX C HMMM BCpXHCTO, CpeAHe* 

ro m HMxnero uwnMHApMMecxMx xoneu 3. 8 w 4. 
coanaAaeT c HanpasneHMeM BpameHMn xopny- 
ca 1 ycTpoMCTBa, B npouccce ncpexaTbiaaMMfl 
ponMxoa no Any paAManbnoro na3a 10 ohm m3 
anaAMHbi 12 nepeMeiuaxorcn Ha BepujMHy 11, 

HJO COnpOBO^aCTCR npMHyAMTe/lbHWM Bbi- 
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.AOuweHweM ponnKOD 113 xopnyca nofl AertCT- 
BneM oo3HMKaK>mero 6oKoooro (Bbinpaa/iflK)- 

lUero) yCHHMH. ripil BWABMXeHMW pO/IMKOB UX 

BWdynw 7 nepeMemaKHca no na33M 9. koto- 
pwe npeAycMOTpenw o xonbuax 3, 4 w 8. flpn 5 
3tom TpaeKTopmi nepeMeiMeHMA ocu opaune- 
hhh I>o/ihk3, nepeKaTbiBa»oiMeroc» no hocma- 

TOM CTGHKe 06C3flHOM KO/IOHHbl, 6yAeT MMeTb 

bma OKpyxHocTM, noxa3aHHOM Ha 4>nr. 4 
cn/ioiiJHOM /lUHwew, uemp kotopom coanaAaeT 1 o 
c qeHTpoM o6c3ahom ko/iohhw. Ocb xe apa- 
meHMfl po/tuKa. nepeK3TbiB3K)U4erocfl no cma- 
tom deHKe KonoMMbi n Bbinpaonwioinero ee. 
6yAeT nepeMemaTbcn no napa6o/inMecKOM 
TpaeKTopuM, KOTopaa noKasaHa na tom xe <t>n- 15 
rype nynKTnpnow nMHueii. 3to npowcxoAUT 
M3-3a Toro. mto ycw/iue. Heo6xoAUMoe aia bw- 
np3B/ieHna CMflioro ynacTxa o6caAHOrt ko/ioh- 
hw BcerAa MeHbiue yew/inn, nco6xOAWMoro 
A/i» nepsnMHOM Ae<t>opMauMM tom xe ko/iohhu. 20 
Po/imk. nepexaTwaaiomiiMCH no HecMHTow 
cieMxe o6caAHOi?i ko/johhw, nepeMemsacb M3 
anaAMHbi 12 Ha BepwMny 1 1 Ana paAna/ibHoro 
na3a. OTOABuraeT Kopnyc 1 ycTpoiiCTea ot ne- 

CMHTOM CTeHKM B CTOpOHy CMflTOli. BblAOWXe- 25 

Hue po/ihkob M3 xopnyca npexpauiaeTCfl 
noc/ie AOCTwxeHMfl mmm oepmnH 1 1 AHa paAM- 
anbHoro nasa. MaxcuMa/ibHoe paccroflHwe. Ha 
KOTOpoe nepeMemaeTCfl ponn'K. Bbinpaewno- 
lUMti CM«Tyio CTewxy o6caAHOvi ko/iohhw, 6y- 30 
Ad pas ho cyMMe pacCToaHMM. Ha xoTopue 
BbiABnr3K>Tcn M3 xopnyca ynoMflHyTww m npo- 
niBO/iexamww eMy po/inxn. B c/iynae cmhtmh 
o6c3ahom KonoHHbi Ha xaxoM-To ee ywacTKe no 
BceMy nepviMeTpy BbinpaaneHwe ko/iohhw 6y- 35 
Aer ocymecTB/i»TbC5i HenocpeACTBeHHO Bce- 

MU MeTbipbMA pO/IHKaMM. TdKMM o6pa30M, B 

npouecce OAnoro o6opoia xopnyes 1 ycTpow- 
CTB3 BbinpaBnaeTcn ynacTO* o6caAHo* ko/ioh- 
hw. paBHwPi no A/»MHe cyMMapHotf awcoie 40 
Bepxnero m HMXHero p»aob po/imxob. J\na bu- 
npaB/ieHtm HMxe/iexsmux cm«twx ynacTKoa 
o6caAHOM Ko/iOHHu ycTpoi&CTBo AonycxaiOT n 
noBTop»K)T onucaHHbie onepauwu. 

45 

n p 11 m e p. AonycTMM t o6caAHa» xo/iOHHa 
AnaMeipoM 299 mm (Mapxa cia/in K. TonmuH3 
deHKH 12 mm) cm«t3 na rnyGwHe 3000 m. J\n* 
Tpy6 TaxoM npoHHocTM HspyxHoe A3BneHne. 
npn xoTopoM HanpaxcuMe b Te/ie Tpy6w aoctm- 50 
raer npeAena Texy^ecTM, paBHO 130 kI~c/cm 2 . 

3T0 3H3MMT, MTO A^f CMRTHH o6caAHUX KO/)OHH 

yKa3aHMOi"i npoMHocTM AOCTaronHo Hapyxnoe 
A3B/ieHne nopnAKa 130 kTc/cm 2 . fl/iq Bbinpaa- 
zieHMfl Taxvix ko/iohh Tpe6yeTCfl Taxxe Aaa/ie- 55 
Hue (wnn 6oxoBoe Bbinpaa/inioiMee ycMnne) b 
npeAe/iax 130 kTc Ha xaxAw^ KsaApaTHbtfl 
caHTMMeTp xoHTaxTa pa6oMero 3/ieMenTa (o 
A3HH0M cnyMae po/imkob ycTpowcTsa co cma- 

TOM CTeHKOH 06C3AH014 KO/IOHMW. 



ycTpowcToo cnycxacTCJi Ha rny6wf*y 3000 
m Ha 6ypw/ibHOM KO/iOHne AnaMeTpoM HO mm 
(Mapx3 CTa/iM K. To/imnna ctghkm 10 mm). flpw- 
BeAenHWM Bee 1 nor. m t3koi^ ko/iohhw paBeH 
Pn P = 38,8 kTc/m. npeAen TexyMecTM o 1eK = 
5000 Krc/CM 2 . 

Bee acevi 6ypnnbHoiJi ko/iohhw 6yAeT 

P = 38.8 3000= 116400 xrc. 

npn K03(|)(t)MUHeHTe 33n3C3 npOHHOCTH 

K - 1.3 

a A on.=2- = §oog =3Q46 Krc/cM2 

One = ^+3r 2 , c ; (1) 



SceM.TpyGLi 
. S C eM.Tpy6w = 40.7CM 2 . 

116400 _ 00cn r - 2 
40 7 2860 Kr c/cm^ . 

Momcht conpoTMB/ienup Kpy^ennK) 



W = 



n D 
16 



a ^d ^0,12 ^ nRfi 
rAe D m d - cooTBeTCTBeHHo Ha pyx hum n 

BHyTpeHMMM A^SMeTpU 6ypM/ibHOM KO/lOHMbl. 

m; 



W-^(l -0.86^) = 



= 0.000244 m 1 = 244 cm 3 . 

U3(1) 

3 r ?ac = (J np - (J 2 ; 
' 3 



r ~ M 
r,tac ~ w 



V ^3" 

OTxyAa AonycTiiMbiw momcht, c kotopwm 
moxho cxpynnBaTb 6ypn/ibHyto xo/iOHHy nnn 
npMBeAennfl ee bo epaiqeMMe. 6yAeT 



M = W 



/3846/- 2860 r 
=361 120 Kf 3 . cm = 3611 Kf m. 3 
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Tor/ia ycM/ine. B03HMKaK)iuee or 3Toro mo- 

M6HT3, C0CT3BU1T 

Q =t = ^ =4 ° 573Krc - 

2 

rAe Di - HapyxHbiM A^aMeTp Kopnyca ycTpofl- 
ctb3 (M3roTaBnMBaeTcn 113 YBT A^aMeTpoM 
178 mm), m. 

flpw Bbicoye OAHoro pom*Ka 100 mm. A^a- 
MeTpe 40 mm m BbiABH)KeHMM KaxAoro po/mxa 
M3 Kopnyca ycTportCTBa Ha 5 mm nnomaAb koh- 
TaicTa Skoh, ponnicoB co cmhto* ctbhkow 06- 

CaAHOrt KO/IOHHbl 6yAeT M3MeHWTbCH OT 1 AO 

145 cm 2 . 

6oKosoe BbtnpaB/iRiomee ycunne, co3Aa* 
saeMoe ycTpowcTBOM, paBHo 

ok oh 

3to ycunwe no Mepe BUABHwenufl po/in- 
kob M3 KaHaBKM Kopnyca vcTDOMCTBa 6vneT 
M3MeHflTbCfl OT 40573 ao 280 Krc/cM 2 .MTO 

3H3MMT6/ibHO npeaocxoAWT ycu/iiie. Heo6xoAM- 
Moe A^fl BwnpaeneHMfl paccMaTpuBaeMoft 

CMHTOM 06caAHOM KO/IOHHW. 




(pup.2 



cDopMyna nao6peTeHHfl 
YcTpotiCTBO a*« BbinpaB/ienug o6caAHOM 
Ko/iOHHbi, BKn»OMaK5iuee Kopnyc c KOHnnecKM- 

MM np«MOM M 06p3TH0M ManpaSHfllOlUMMM M 

5 KO/ibqeBbiM na30M na Hapy*HoA noeepxHo- 
cth. noc/ieAOBdTe/ibHO ycraHOB/ienHbie b 
Ko/ibuesoM na3y xopnyca xo/ibua c na3dMM na 
B3anMHO o6paiAeHHwx noBepxHocmx, yda- 
HOB/ieHHue na Kopnyce MeacAy KO/ibuaMM c 

10 B03MO)KHOCTbK) BpaUACHHfl pO/lUKM c BbiCTyna- 

mm b sepxHea m HMKHei/i Macrax, pacno/ioweH- 
hwmm b na3ax xoneu. OTnuMaioineecn 

TGM, HTO, C Me/lbK) nOBblUIGHMfl H3AG)KH0CTM 

pa6oTbi ycTpo&CTBa 3a cneT npeAOTBpaiueHMa 
15 ero 3aK/tMHneaHHR b cxeawMHe npn OAHoepe- 
mghhom 3KOHOMMM anepropecypcoB 33 CMeT 
d6ecneMeHHB yMeHbiueHwi xpyuiiuero momch- 
xa, Ha napyxHort noBepxHOdn xopnyca bw- 
noiiHeHbi paAManbHbie na3bi, MMeiomvte b 
20 nonepennoM ceMeHnw Kopnyca paBHOMepHo 
M3MeH«iou4yK)cn r/iy6nHy ai« paAwa/ibHoro 
nepeMemeHMfl po/iwxoB, npimeM po/imkm pa3- 
Memenbi b paAwa/ibHux na3ax Kopnyca c 
B03Mo>KHOCTbK) paAHa/ibHoro nepeMeme- 
25 HMfl. ico/ibua ycTaHOB/ienbt c aoaMOXHOCTbio 
epameHMji oTHOCMTe/ibHO npOAonbHovi ocm 
Kopnyca. a A""Ha na30B xo/ieu b nonepeiHoft 
n/iocKOCTM Kopnyca paana sennMUHe paA"a/ib- 
Horo nepeMemeHMq ponnKOB. 

30 
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(54) DEVICE FOR STRAIGHTENING 
CASING 

(57) The invention relates to the oil and 
gas industry, and is designed for 
straightening casing. The aim is to 
improve the reliability of operation of the 
device by preventing it from jamming 
downhole while at the same time saving 
energy resources by making it possible to 
reduce the torque. For this purpose, body 
1 of the device has tapered forward and 
reverse guides, and [abstract continued 
on p. 2] 
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[figure under first page of columns 1 and 2] 

[see Russian original for figure] 
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[Abstract, 2nd page, 1st column] 



[Abstract, 2nd page, 2nd column] 



annular slot 2 and radial slots 10 are made 
on its outer surface. The radial slots have, 
in the transverse cross section of body 1, a 
uniformly varying depth for radial 
displacement of rollers 5 and 6, which are 
disposed in slots 10 so that they are 
capable of radial displacement. In annular 
slot 2, rings 3, 4, and 8 are mounted in 
series so that they can rotate about the 
longitudinal axis of body 1, said rings 
having slots 9 on facing surfaces, 



where lugs are disposed. The length of 
the slots for rings 3, 4, and 8 in the 
transverse plane of body 1 is equal to 
the radial displacement of rollers 5 and 
6. A second row of rollers 5 and 6 is 
disposed between rings 3, 4, and 8 so 
that they can rotate about their own 
axes. If the casing is collapsed in any 
section along the entire perimeter, the 
casing will be straightened directly by 
all four rollers 5 and 6. 4 drawings. 
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The invention relates to the oil and gas industry, and specifically to devices for 
straightening casing. The aim of the invention is to improve the reliability of operation of 
the device by preventing it from jamming downhole, while at the same time saving energy 
resources by making it possible to reduce the torque. 

The aim of the invention is to improve the reliability of operation of the device by 
preventing it from jamming downhole, while at the same time saving energy resources by 
making it possible to reduce the torque. 

Fig. 1 schematically depicts the proposed device; Fig. 2 shows the A — A section in 
Fig. 1; Fig. 3 shows the B— B section in Fig. 1; Fig. 4 shows the trajectory of motion of the 
axes of rotation for the rollers rolling over collapsed and uncollapsed walls of the casing. 

The device consists of cylindrical body 1 with tapered forward and reverse guide, on 
the outer surface of which slot 2 is made, where cylindrical rings, upper 3 and lower 4, are 
disposed in series, between which an upper row of rollers 5 and a lower row of rollers 6 are 
mounted so that they can rotate about their own axes, and said rollers are provided with lugs 
7 disposed in the upper and lower portions, on their end faces. The middle cylindrical ring 8 
is mounted between the upper and lower rows of rollers. The upper 3, middle 8, and lower 4 
cylindrical rings are made with slots 9 on facing surfaces, where lugs 7 of the rollers are 
disposed. Rollers 5 and 6 are mounted in slot 2 and radial slots 10 of the body. Slots 10 of the 
body have, in the transverse cross section of the body, a uniformly varying depth from 
depressions 11 to ridges 12 for radial displacement of the rollers. Rings 3, 4, and 8 are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
slots 9 of rings in the transverse plane of the body is equal to the radial displacement of the 
rollers. Axial channel 13 is made in the body. 
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The device operates as follows. 

The device is lowered downhole on a drillstring, and it stops when it reaches the 
upper boundary of the collapsed section of casing. Then the drillstring is rotated very slowly. 
If the drillstring rotates freely, this indicates that the rows of upper 5 and lower 6 rollers 
(Figs. 1-4) are not yet engaging the collapsed section of casing. After the depth to which the 
device is lowered is slightly increased, the drillstring is again rotated. Further lowering of the 
device stops when resistance to rotation of the drillstring is encountered, which suggests that 
the rollers of the device are set in the collapsed section of casing. After this, circulation of 
washing fluid is created in the well, the fluid passes through axial channel 13 of body I and 
after it emerges from the channel, it washes over the rollers and helps cool them. As the 
drillstring rotates, body 1 of the device is rotated, where the roller found in depression 12 of 
radial slot 10 of the body (Fig. 4) is squeezed simultaneously against the collapsed wall of the 
casing and the bottom of the radial slot in the body. As a result, the roller rolls over the 
aforementioned surfaces of the casing and the body of the device. At the same time, the roller 
disposed on the opposite side of body 1 is set on the uncollapsed wall of the casing and 
simultaneously rolls over this surface and the bottom of the radial slot in the body. Here the 
direction of rolling of the rollers and the rotation of the upper, middle, and lower cylindrical 
rings 3, 8, and 4 connected thereto coincides with the direction of rotation of body 1 of the 
device. During rolling of the rollers along the bottom of radial slot 10, they move from 
depression 12 to high point 11, which is accompanied by forced 
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advance of the rollers from the body under the action of the lateral (straightening) stresses 
arising. As the rollers advance, their lugs 7 move along slots 9 which are provided in rings 3, 
4, and 8. Here the trajectory of motion of the axis of rotation for the rollers rolling along the 
uncollapsed wall of the casing will have the shape of a circle, shown in Fig. 4 by a solid line, 
the center of which coincides with the center of the casing. The axis of rotation of the roller 
rolling along the collapsed wall of the string and straightening it will move along a parabolic 
trajectory, which is shown in the same figure by a dashed line. This occurs because the stress 
required to straighten the collapsed section of casing is always less than the stress needed for 
initial deformation of the same string. The roller rolling along the uncollapsed wall of the 
casing, by moving from depression 12 to high point 1 1 of the bottom of the radial slot, draws 
body 1 of the device from the uncollapsed wall toward the collapsed wall. The advance of the 
rollers from the body is stopped after they reach high point 1 1 of the bottom of the radial slot. 
The maximum distance over which the rollers move while straightening the collapsed wall of 
the casing will be equal to the sum of the distances to which the aforementioned and the 
opposing rollers advance from the body. When the casing is collapsed in any section along 
the entire perimeter, the casing will be straightened directly by all four rollers. Thus during a 
single revolution of body 1 of the device, a section of casing is straightened that has a length 
equal to the total height of the upper and lower rows of rollers. In order to straighten lower 
collapsed sections of casing, the device is lowered and the operations described are repeated. 

Example. Let us assume that a casing of diameter 299 mm (K grade steel, wall 
thickness 12 mm) has collapsed at a depth of 3000 m. For pipes of this strength, the external 
pressure at which the stress within the body of the pipe reaches the yield stress is equal to 130 
kgf7cm 2 . This means that an external pressure on the order of 130 kgf/cm 2 is sufficient for 
collapse of casing of the indicated strength. A pressure (or lateral straightening stress) within 
the range of 130 kgf per square centimeter of contact for the working member (in this case, 
between the rollers of the device and the collapsed casing wall) is also required to straighten 
such strings. 
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The device is lowered to a depth of 3,000 m on a drillstring of diameter 140 mm (grade K 
steel, wall thickness 10 mm). The relative weight per running meter for such a string is equal to P re i 
= 38.8 kgf/m, the yield stress is o y = 5000 kgf/cm 2 . 

The weight of the entire drillstring will be 

P = 38.8-3000= 116,400 kgf. 

For a safety factor K- 1 .3 

o v 5000 oniir>1 r , 2 
<V*«* = ~£ = = 3846kgf / cm 2 



p 

^p/pe cross sactfon 
Spipe cross section = 40.7 cm^ ; 

CTn= ll^? = 2860kgf/cm 2 . 
The torsional moment of inertia is 

w-^wd-*') 

D 0.14 

where D and d are respectively the outer and inner diameters of the drillstring, m; 



From (1) 



16 

= 0.000244 m 3 = 244 cm 3 . 



Or 2 - ~ 2 • 



2 2 



tan W H 3 



Hence the permissible torque that can be applied to the drillstring to make it rotate will be 



384#-286fJ 



= 361 120 kgfcm = 361 1 kgfm. 
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Then the stress arising from this torque is 



M 3611 



= 40573kgf. 



Dj 0.089 
2 



where D\ is the outer diameter of the body of the device (manufactured from drill collar of 

diameter 178 mm), m. 

For a height of one roller equal to 1 00 mm. diameter 40 mm, and advance of each 
roller from the body of the device by 5 mm, the contact area S con between the rollers and the 
collapsed casing wall will vary from 1 cm 2 to 145 cm 2 . 

The lateral straightening stress created by the device is equal to 



This stress, as the rollers advance from the groove in the body of the device, will vary 
from 40573 to 280 kgf/cm 2 , which significantly exceeds the stress required to straighten the 
collapsed casing under consideration. 
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Claim j a 

A device for straightening a casing, including a body with tapered forward and 
reverse guides and an annular slot on the outer surface, rings with slots on facing surfaces 
that are mounted in series in the annular slot of the body, rollers with lugs in the upper and 
lower parts that are disposed in slots of the rings, said rollers being mounted on the body 
between the rings so that they can rotate, distinguished by the fact that, with the aim of 
improving the reliability of operation of the device by preventing it from jamming in the well 
while at the same time saving energy resources by reducing the torque, radial slots are made 
on the outer surface of the body that have, in the transverse cross section of the body, a 
uniformly varying depth for radial displacement of the rollers, where the rollers are disposed 
in the radial slots of the body so that they are capable of radial displacement, the rings are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
the slots in the rings in the transverse plane of the body is equal to the radial displacement of 
the rollers. 



[figures under columns 7 and 8] 

[see Russian original for figure] 

A— A 

[see Russian original for figure] 

Fig. 2 

B—B 



Fig. 3 
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